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(54) BAND-GAP REFERENCE VOLTAGE GENERATING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a band-gap 
reference voltage generating circuit which can 
suppress variation and variance in output voltage 
even when the circuit is sealed with filler-containing 



resin. 

SOLUTION: First and second band-gap reference 
voltage generation parts 1 and 2 are provided to 
generate constant voltages; and the output voltages 
of the 1st and 2nd band-gap reference voltage 
generation parts 1 and 2 are inputted to an OR 
circuit, which outputs the higher voltage. The output 
from the OR circuit 4 is the output voltage Vout of the 
band-gap reference voltage circuit. 
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rmm 1 3 je*B£*tB:frr*"> f** :> ^wm 

SB ( 1 ) <t. 

«nB>BtE*»«rr*ai2^> f*> ^^«awBE»flt 
» (2> tzm*.. 

asaa i . a2 /<> p ^ ^KSBwaaigfiRfiwow** 

[ ts*^i 2 } sir gaa i . a 2 > f * + * ymmmR. 
sp (4) 3^«^6nri»eci**i«i-r^i»5R3Si«: 
[fs?pa 3 j mea i '<> f * r * * ^»s»«be«br» 

tt, «t«It©»tt S*i4»l, SBZOhS? 
>i**$r (Tl U T12) 4. 89853*1 . 3ff2tf)H> 

> ^ * * * m n«c *n -2> asteosoft *cjfc d -c «tt a* 

S?U^7>7'(5a, 6a, 7a. 8a. 9a) 4* 

WeiRl. »20h7>^*ec8K3ti*«S^PH6S 
hSiSteft^t:**?). 

fJKSS 2 /< > F *¥ * * :/Sa«ffiff£dfcBM* , IffllO 
Sft£««#*Stt£*3, *4©h^>W* (T2 

i, t.2 2) fiytama, a4©h^>^*#*n* t 
nteahsa»©S»fci£CTa<^^-i- *B3 , a 

4IffijSO*tt«SA»3h4*2^7>7 r (5 b, 6 

b. 7b v 8b, 9b) <fc*Wl/T«J«R3 ft, h*S!R2 30 

* * «:% 3 ns««^sass 3ft& J:5Jcft-o-ct>£c£ 
wmttzm^m i keh^o f*> ■> vwwke 
sis. 

[ hmqi 4 1 Mem i ' < > f ¥ * * t« w«e»*» 

>t?A MT3K T32)i ( ffiMm 1 . &2 O F 9 

ft*ai *^7>:/ (5 2 a) t, meai . mz *o 
sisr^temimmzMt® i osas <r 3 4) 4 

sea 1 , »2©(-7>^ »ccak3ti«ssK^nss n 
&j:9St:ft-?r*rt % 

umea2 ><> f + * iw&KE&nam* aamc© 

SfeS«SK^flSSnaa3. a4Cr>F^>> ; ** (T4 

k T4 2) <b, area 3. S4oh7>vx^^n-e 

4 *<E>affi**A* * tl 5a 2 7 > ^ (52b) 

t, fiij3aa3. ^4 h^>^^{ca^j««ti5ti/ca2 50 
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©«tt(R44) WKa2*'«7 
>-/<oai»5cs^c>rTOBBa3. a4ooh^>^x*cc 

[f#*^5 ) lWE«aBE*fl5tfW5a3^> F*> * 

aKfiotr «mea 3 m> f«f+ ^jtwaEE&tin® 

h F0888IJ (3 b ) 6* 

fit*. 

b5I2^ 1 MH3 ;0 F¥* 9 ^SVas^JS8K>tt]Att 

3^JI 1 75S4©(r^rti*a 1 otcE«0/0 F^f 
VWEEBK. 

t»*96 1 aia»B£*»«"j"*a4^^> k+> » 
as«c«r*W8Ba4^> k^* ^^aB»aE»aww> 

*H 5 (Cleft®'*:' F^-r v^Ka«EHK. 

[KiHCDiNiftnn] 

[0 00 1] 

aa(caa3n«¥«manc2:xMtdn«j:9ftan 

[0 00 2) 

£9 . i crtSBcosaaff^jsK-rsiiBi ut^-> f 

9 ^ia«SBR^a^»64iTlr^. c©/t> F^ 
1* 9 ^aaSBMsWEMStift: I .G*» -f 7- 

@»sRFtt*9ai"L/ r HJ*«BE*J©T L Tlr* « C & sMIB 

*E*«t)6ftv»3W» «naVB4tl/ri><«:on. ttl^. 

[0 00 3 ] C<0 J: StCtittMEEVSUb. «tr>J«J4 
O^i, W«IBt*5B*3tiS*f*Tictoi>-C^> F*> 

* ^ataaff @K*»a«EEi u rffiffi-c # ft < ft 5 . 
[000 4] -mmc \ c*?7ici&ftifinat>z±* 
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i c 9- v -f<b%%& tt **aasw s c t am 5ntt^ 9 

nft<L. @IS4HDF?>£'**<DVBE <> rr-KO 
V F ) a&J/hS < ft 9 . a^WEE^lST-r ft . 
[0 00 5] CO/t^ #»B#&li-J|||B«±«cj: o-C 

flj 6 frOfitltfiftSL 0 r 0> ft £ * X. . * tt*»*lT -3 
fe. *<D«*. 4Mi(4W<OH»ttk:M±WII«rlft£b 

/te>A> f*> » sra««Enou^<E#wRm± 

6*rt t» 6 i IHBT £ ft „ 
[0 00 6] tBSgfc^Sftftr; v 5-fcj6*G>— 

EKCft^T^ftifc**. 7^-t»l*«±««M 

*»»±«©**s^<> F¥ + * ^«MiKHB©a*« 

&o#fcH^0Tt>«<fc**.6ftft. w*.«, icf 7 

**Bffc»IM-ft:? * 9-«U»« U 1 C 

[ooot] cft£©fc»«cj;fttf, MihttHSfc***! 
&&±WfffcDJMie«ffitttf J C ^ - 7*^ U - F J: 0 4>A 
[0008] *»WttJbJBjfi«c»*T , 7r) -AO CD 

t**^> f** 9 ^«i«EHB*att-j-«c i*a 

[0009] 

1 «cE(J©*|ljrtt, fi«EE£ttWrt-ft'<> 
v ^»WIBEBBr*oT. *«E*JB«rft* 
.1 F¥+ 7«««B:}Bji8BB ( J > <b, SSiSJE**6 

fi»-&X2 k*> v y'mm-mmmt® ( 2 > ±&fls 

E<0 0*?*<r^O«EftlU*TftCt EWE* 

Hi"/; r*J:5«:|iiflt3nr(,»ftci*w«&Lri»ft. 

[00 10] C(&£5to»fiS«c£*tfi, JH 2 , &2'0 50 
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f*> * ^s^E^ai-en^ncDtti^sEcD^ 

^#<DaiA«l£AtUA3nftC&«:ftft. CGXTcfe. 

r«>. tl^<OJBW*^ttl»*C*«OW*1KE^<> F^ 
T, ^OF^^^^SIBWHElIKoa^Wffioa*, fet 

o * -a o <Dt&fl§r Hit lxk tittizmomb, 

B6^»WlrWO F¥* y ^'SIpftBEEIBfrftC: 

iKi»*a>«QE«ra^ , r ftiStRSB (4) tiiLiCitt 
^ft„ 

F*+»zrmnEEi&timit. «tm«^«&ft«j*a&« 

SR^riftWl, ^2cDh^>^X^Sr (Tl 1, T 1 2) 

<b, »2<DF7>^^**n-entcijSn4«»o 

B) <D*fiL*iA^Stift»ri^r>^ (5a v 6a, 
7a v 8a. 9a) 4 tWLTflWtSn. ^1^7> 

^tBA(^i-x>r»i. fH2coh7>^^#ficttsn 

ft««^HK3<ift«»:^«c&'orteO, »2;OFft 
^3, ^4(Dh^>^5? (T21, T2 2) » 

3, »4<oh^>^^^*n-entci*nftisi*©saft*c 

tl^2t^7>^(5b. 6b, 7b, 8b, 9b) 

183. »4C0h7>^^^(CSfc3nft«*3WiSBfi3nft 
cfc 0 te@IB4t/iS£8fflr ft c 4 «-c# fto 
[0013111ft:, 5»^4«:^TJ: ; 5fC, 411 /OF 

StiftWK »2©h^>^X^ (T31, T32) 

mcceorsfdnmirrftflri. »2«ttjssi <av, 

B' ) <D«14^A^3nft»l*^T>^ (5 2a) 
<b, »l, HS2 F9>^»RlB9(HM3nftJVliDfi 
tn (R3 4) <!:**Urfl|fiS3*l. ^l^TV^a 

Wcs-o^rm. m20h^>^^^$ciS3nftm«£ 
3MHBdnftJ:9ec«cor«iD. »2/<>Fft^H 

3. $40h7>^X^ (T4K T42) 4 V SB 3, 

m4 co v v yisx ^^n-enjcfatiftflKftostt^itc 
r vttftHgtt? ft s 3 . m4 msL&owBLtfi a* s n ft 

ffJ2tf-<7>7* (5 2b) i, »3, 3T4 h?>Z?A* 

»2*^r>^<Dfflyj«c*rH*r*3 % ^4©h 



A^3tl& h^>i>**T 13<b. fiSfitR 1 2t h^> 
^**T) liOSftRMi (SB 2 B***<-X«flE 

£T13, Tl 4©iS^*k:««t3*-lfc«tSR 1 4i 

[0029]*1/>F57 -HB»7 a |i. 6 a 

h*>J>X*Tl 5, T 1 64£WlT$j,S3*i, •& h 
7>«^T15, T 1 6 «CRW4>«ift*4ft* J: 0 K & xo 

ore**. 

[0 0 3 0 3 yY>JBfiJE»8 tttt»6a(Cttttfe 
n/ch7>^^T 1 4^<OtS8tei*S«rtT3&:^ 

tSR 1 5 4 , F7>yX^Tl7 <Z)«ifefftlS©?E»3S:ia 

*r a cttcj^ry hs>^x*T i 8 4 

[003 ]]4fc, X5 v**P9EB«P9 a». 
>t?**T 1 9 4, h7>yx^T 1 9<D^-X 

SP7a. ^-f >JF*l*K8i58 aWffiS ?**n7iB« 

Tl>&. ft**, a C Hi. cn^^otfis 
$ n 5 * ^7 > 7*©ttffilifllfl>fe«b4ciK» % n r *5 0 , 

[003 3] C©J: -5 tCffif&Ztxtcm 1 K4*> y 

mmmEEWf&m i ftstfiR 1 1 . r j 2 *n*ntc« 

tf&tifc h7>^^Tl IteJzCXh^^XfrT ) 2 30 
CCttttttftOBtt <5«8fc**r C 4CCJ:0 . WTcP J; ? 

[00 34 ] h7>-^^T 1 1 4 h-7>t;.X*T 1 2 

4 a si > * $ fctt.«c co 

h 9 * T 1 1 u «r«bk« tel. ^ 
— X-X $ -y^lE^VBE 11, h 5>^*T1 2 
©sU^SiS* ! c 2, ^-X-x* * ^E^VB 
E 1 2 4lT£4, JSSiR 1 StejfchS 1 c 2tt*^-^ 
-x^^SEVBEll. VBE 1 2<Dm&EFJCfoC 

[0035] 
C«l] 

f c 2 = (VBE 1 1-VBEJ2)/R13 

ttc> b5>t>X9T .1 3 tO^-^Hi** I b I . x a 

» I e L h 5>^X*T 1 2 CCK< 

I b 2 , is? ^«8£* I e 2 4 T<S 4 . S-^ - XfKtt 

Ibl. I b2*Sal/^*«il J c l. lc2J:0fc 

$mm lei. I e 2 U ? jr«SK Id, (c2 



«3H2 00 3- 1 57 1 1 9 
8 

i. T12 ayftttXfctcfiB L r ft'*-* - is^* 

BEVBE 1 1. VBE 1 2*«ffc-r*4, fftWot 
«ta2 3fci*h*:3U**«»l c2#X4bU ffiK.£ 

a, Bo>«ttopmi304e(tre. fit, tft6§«& 

MA . B 6 a JfcfllJS-r 42o©h7>^ 

[0 0 3 6] CCt, ^h7>^^T 13. THO 
3U**WMrIl. 1 2. Ctl6fth^>^X*T 1 

3. Tl 4©nU^*fcSMftSnfcajaRl 4«ca«l* 

mife* i 4*rs4, Bh7>^^T i 3, t i 4 -en 

5, Tl 6^1/>h5 7-»«Snrfe^ &h-7> 
>>X£T 1 5, T 1 6 ©3 I 3, 14&&1, 

<fc£C4rt>6. «%I 1, I2iiI$WTOI/2i 

[0 03 7 ] Jd&Lfc£9K«ttAA. 

cofc«», wttf, h^>y*»T i 4tcisenssi»i 

2# J/2J:9**<fc554T<54. ^1/>M7- 

aagstifcSh^vy^^T i 5. t i ecoaistzm 

8ft I 3, I 4#9lCM»l/*>mft&l»fcM>> ^fJSm^^ 
*H^>^X*T 1 7<D^-^««sr»ftbtl5. 

4, h7>^»T170aU^*l»I5 4 
ftWfflffiSR 1 5(C*WWtotf#^*<4 0, cn<c 
dot h5>^X#T 1 8<D3'U*^Wft I 6(Dfflfc7< 

[0 03 8 ] fir, nu^^mat I 6«, *g*ftR 1 6 

6©«Mo. ^ttt>^«8ki 7<d«»jk:J:-,"C h^>^x 
d?T 1 9^^«Wx> y »*tt*S{BT < r&. 

Vou t3&s»a3ti"CS*tt4ft6 5 4Ti B 
[0 0 3 9] KT2^> ^ ^S^mJE^SU 

7 b, y^>^«SP8 bfeJtC/x^ 9 **P9HIMS9 
b<r*L"C««Sn-Ct»*. Cti6-»fiB5b. 6 b, 7 

b, 8b. 9b<ommt, »^>K*>y^«*«E 
Jfftt»lCCfl|iL6*aA:«»5a, 6a, 7a. 8a, 9 

M' m Si*WCCtt t t£5iR 21-R2 6J^f tlf nffiin 
R 1 1 —R 1 6tCfBftU f-7>^X^T2 1 — T2 9 

2>&s=i>7 r >1fC 1 tC«JCT4. fcfc, ^Jfi^figT- 

^4 h*>2^X*K:«aTrft. JS8tR2l4h7 
>^^T2 1 4©*4Ma*J:tf«KR2 2ih7>y 

^*T2 2 4oattiS*j»3, »4*«w % «ctia-ra. 

[0 04 0] C©Jt9&H!MirttC*tt* Sl,^2 



(6) 

/o f*- + v ymkmKmm i . 2 **i**icdhw3* 

ffi©^ *KC»*"^<> F4M' 7 ^aOTWEBBOUtfJ* 
EV o u L iLTtb^Sti*. CCDJ: ^teBBHIliRtcJ: 

[0041] (St 2 XMBB) ±SBI& 1 lOS^fflTtt. 

2©BB*t«*5*Ofc^ B3te^*5fcBB«teJE& 

F+> * ^W«B£8KS 1 «4fMBW 5 1 a fc^tf io 

ht^7>^ (*2^r>^) 52bit#U« 

[0043] mm$$ 1 a It, *g*nR 31, R 3 27*^ 
F7>yXj»T 3 1 tfiffiR 3 3 Rtf I- 5 > :/X £ T 3 
2 i*^9*JS!*Sdn, fth7>yx>T3 J. T 3 2 CO 

tSR3 1 <t«*iR3 3tt«fLl>JS6tffi<bSntl»S. * 
fc. h9>^*T31. T3 2». 4^f**tfLh«CJf? 20 
05 3 fir I » £ffi«#*S5tt £ £ £ ti , h 9 > X * T 
31^h7 * T 3 2 <* 9 <> AB5mi £ ftC I 
*Lr, filnR3 lStfh5>^X*T3 1 
(»l«a.£) A' <t&taR3 3»ff h7>^X^T3 
2®SWbA («2«ffijfi) B' ©ttt#^7>^B2 

T3 1, T3 2^-X«ffii34lScfc5&C«»SK3nr 

[0 04 4 3 CCD£ 0 M&ttTM:. K1RR 3L R 3 3 

^X jr T 3 2 «c WifiB?ft<Z>Rfc *«Hfi*«-f C <h K J; 

[004 5] &1/£R3 lSt/h7>^X^T3 1 tcifcft 
I 3 1 40, ffiStSR3 3&0'I'7>^X^T3 
2JC8fc*i*«*«: I 3 2fT&i. «KR3 1. R3 3 

(o&mm&mu < LT^zct&h. m&i 3 k i 3 

2W<S6. COijf, h^>i?X*T 3 1 . T3 
2CD^S6fflW*J±EI««tStl, h7>yX^T32© 
^-IS si *«BEVBE3 2^h7>yX^T3 I 
O^-X-JS ^«EVBE3 1 J:D6'h3 < teZC ao 

tfrh. m&\$\, 1 3 2ft&**L< 3*ir<> 

X * T 3 1 , T 3 2 (CHtt 4«j»?SffiO«»*«jftn«> C 

[0 04 6] -tbr, ftffitt&A v , B* <0«flwW*^ 
7>-/52alC7^ KM ?*3ft££. *^7'>^5 
2 a0tfJ?JfcT&h^>^x*T3 1 , T3 2^©'<- 

x«b»hiw3*vb. mm i 31. 1 3 201* 

>7'5 2a ficr Ttf J: 5 tcfOhlr h , 
[0 04 7] I b 1 a cL|Sj^ 50 
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&iR4 1-R4 4^1ftCtR3 1-33. F^>£>XirT 
4 1. T42^h7>«^T3 1, T3 2 4BJt»©S! 

[0 04 8] C(DJ:5ttHB««<:«fflltfc, 9lH 

[0 04 9 ] te*s % *38SS»l»rtt. h7>^X^T3 
1. T3 2. T4 1. T4 2*h-eha»*»WClOB 
1-S4(?)h7>^miati. *fc % 83SR3 
4, R4 4^$^Wvf 1, »2©«tS(CtBST 
J/c ffi{SR4Uh7^^T4UC0m^ 
J: mm R42<hh7>^i?T42i <DlttfcA*f ft 
3. $'41^jC«gt^ 0 
[0 0 5 0] (ft 3 MOTS) 'OK** 7 

ttEBft(cftX>&ti* h9>^>«*WjKMtt**L 
n^C^W, *BR<CK'0 F^f- ?y&ft«EEBffi 

CGVO K«F* ^^aWWEHBcWOKJcW-rattlAK 

E#i*tiH 4 ©j: secern. mss^ttcmot:±^.a 

7 :/»ft«EBB*JBi»5»*. ±i£<£>£ 9 *2 * 
4>fc t w < > K + 7 ^itmmjEEl B^5S3)c 3 ft 6 1 d: tc 
[0 0 5 i ] fct. **«0&sar«. ttv#K:*3KT& 

:0 0 5 2 ]gl5K:. t^WSiCfe^^OFff; 

Scfc^ic. **tteB»-Ctt, fl»«>f'ti/tI3 
^> F*> 7 y»IB«)EE^fl5aJ3 a3b«t^U^US/7 h 
BIBSP (»KDl/\^>7 hBBflB) 3b*«^Ln»* 

[0 0 5 3 ] ®3^>F4 r i-7^SigSJEEJi5ffiaJ3a 

a. i . a* 2 /o 1 7 ymmmEMns. 

Ml. ZiiaWCDfllfiRitt^rteO. »f3E<l>5e«E*aj 

v h BBW 3 b B. m&x>f>¥+v 

ctou^;u^7 hBBffi3 btcj:9. ®3^>F^t.7 
^SIWE««a 3 a © W^«E*J«*|ift <b S P$(Dffl 
K**. Kl t »2^>F=P^7^aa»«IBBiga;SSK 2 
Offl*«I*W*0*i^i»D»tt^6^^ h3n^ e 
Bit It <EB-^3&Mtttc»l. «2A>Hft^« 
IMSBiSffl. 2©Lti*mo®A«W4SL, Sfi 
-WB«WC»3^> F^> 7 ^mBEE^aVS a<£> 
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[0054]* L"C* » 1 -SH3/0 K=F* v ^Slg^ 
ffiJBSMB 1 v 2 . 3 a (OS Lfcyj«Bi£* O R £0 WW 4 it A 

[00 55 ] C <7X£ 0 ttHJ8»«5C«t*iW, JB 1 3 

0 % mi< > b^mmm?* o r br» 4 h mr* 3 n & 
citcft*. z<otc#>. w*.«. (Hi-a»««-c»w 

0BOBI*«EEVo w tiUW^W. 

fflte *j u r % » ]. 3^0 K + : * -^sas^EE^SSP 

[0057] tU6vC, **IBJgailtc*s»5/<> K^* - 

B3U3br*6c teto. CCtil B*l»fliHI:T£fc 

[0058]»3;O v ^SmWEBsStBS a 
«. MESS 5 c . c , /7 U> h ^ .-iai8aJ7 

ate c , tt v> v iv-mmmi c % *w >jbj«»8 c 

*>%J;&X3 ***P7!sBgS9 c£cr*-^r>7' (Iff 3 
^•-cr>^) #flteR3*vci>&. fir, cod3*3^> 

k * t v y'mmmBE^mm 3a^. sirs 
3 b k«s -r « ffl* r e o smett s ti t c > s . 

-r» A{*wtctt. fitSRsi - r e e^n-enaiSR 

1 1-R16, R 2 1 2 6 itfBSU h ? £ 
T6 I-T69^'h 5>'^*T I I-TI9. T2 J 
-T2 9CttB£L, 3>^>^C3^r3>r>^C 1. 
C 2 

[006 0] */t, hemff 3 b«Cffl#§"Tft 

ffiKR 6 0 tt % n/cffittR 6 1 Rjyf I- 7 > :V 

^>T6 1 iJ6taR6 2 SO' h 9 >*/X * T 6 2 
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ti(CjlKSSM3nr^>£. C©ISlSR6 0«CcJ:*3. ^3 

JBc»l . 20>*ti&»ft<vft:«»<D&ftSJ:^(c3ti«. 
L^TBi^mBEVo u t^SS- JgflMUE^QrQ. SffiCc 

[0 0 6 2 3 i/^l/->3>{a0. »l-»3^> 

W*«E»tt*«K<fciC5. 07 (a) CD£9ffiN» 
ifiWhtitc, CiDHtt, 07 (b) JCm^n-Scfc^Cc. 
»l^»3^>K^^y^a»«E«as»K 2, 3a 

> K 7 :/tt!M]£jfgjg&tt 1 . 2 . 3 a O-StB/jmB-: 

:o 0 e 3 ] *ir, mi ^»3^> k>^> vzfmsm 

20 fiKSfJK 2, 3 a^a.ffl^«EO^%ifft^*stfl**ff 
Vo u t tttkctfoh, S] -f3^>Fft^l 
QEJ&Sflll. 2, 3 a<OSW**lE«>ffi*«t35c5affi 

^rtis<t. ^7 (a)rssn^^ic, tSM~iK« 
[0064] m<Dmwrm) ±wm\ *m 39000* 

"Ctt. l"*> v ^mHWEEBnoM^: Lr, H2 % 

30 [noes] tttc. Mt29amarc\t % 1 3 k i 

3 2 ftH90>«fill«:**fc»K:. fitnR3 1. R 3 3 * 

[0 06 6 ] ±R^3HJS6Jg»(C*5l*r, »3^ 

3 b iBI«0«aEO*4^> Pft y TmaSWEEBfflJ 

[0067] ^ 6^c, »3**»l»coJ:0<c«K»tte: 

*fLTtt*fiff©a«&«rW^4»^iCOl>r*> % ®2H 
50 f h$^-5Ci*iSJjtg*C«)-!,o 
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[0068] fete. iu±com)xnx. m\. 

9 r/«SmEfMSP i , 2 CO 2 ofcRW *»^5C^ 
©«J&(D«>0£«;1& J: 0 ficr*i«, J: 0 &SK£>>0 

mmommumm) 

[B2 3 SI CC^-T^> K*+ v 7*»!S*H:®ffia>A<* 
[84] tt3KO/<> F¥* ?^S*«gEiaK«:to»t«a* 



(8) ^|§2 0 0 3- 1 57 119 
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*«&HWrtBHEVou tiOM^l/M9t»& < 
CH5] **M.<D*3IBMHI»^fe»^OK^+>^ 

[06] H5K«r^>K¥*»^»»«EH»0*(* 
[0 7 } 06 I* 9 TaHMIElElB&Sl* 

SB. 3b-U^7 HJ. 4-OR@B«k 5a-5 
c-UKSU. 6a-6c-i»M k 7a^7c»*l/> 



[B91 3 



Vcc 



IF 



Vout 




C9> 



2003-157 11 




CIO) EBB 2003-1571 1 




